Introduction Non-communicable diseases (NCDs) account for nearly half of the overall global burden of disease. Physical inactivity has been reported to be a major independent "modifiable" risk factor for NCDs. Assessment of pattern of physical activity and associated factors would help in informing the participants and policy makers for appropriate interventions.
Introduction
Non-communicable diseases (NCDs) account for nearly half of the overall global burden of disease and contribute to six out of every ten deaths [1] . Physical inactivity has been reported to be a major independent Ceylon Medical Journal 2018; 63: 159-168 DOI: http://doi.org/10.4038/cmj.v63i4.8774 modifiable risk factor for NCDs. It has now been identified as the fourth leading risk factor for global mortality, contributing to 6% of deaths globally [2] . The other three risk factors include high blood pressure, tobacco use and high blood glucose, two of which in turn are directly affected by physical activity (PA).
Physical activity is defined as any bodily movement produced by skeletal muscles that substantially elevates energy expenditure [3] . The health benefits of regular (5 times per week) moderate intensity physical activity are well established [4] . Regular PA has been reported to lower blood pressure in adults with hypertension both directly and indirectly through reduction of visceral fat [5, 6] . Participation in regular PA has been reported to improve blood glucose control by increasing insulin sensitivity and also prevents or delays onset of type 2 diabetes [7] . Apart from these benefits, adequate PA is also known to increase mental well-being [8] .
Physical inactivity levels are rising in many countries including the developing countries [9] . PA can be undertaken in several domains of daily life, including work, transport and leisure time [10] . This distinction is especially important in developing and transitional countries, where recreational PA makes a smaller contribution to total energy expenditure than occupational or transportation related activity [11, 12] . With the increasing urbanization, availability of modern equipment in day to day life, faster means of communication and commutation, rising living standards, work pressure and non-favorable environmental conditions, the levels of PA are deemed to decrease.
World Health Organization (WHO), in 2010 stated that regular monitoring of the level of PA and physical fitness of the entire population should be considered a public health priority. The measurement of population levels of PA is necessary to guide health promotion initiatives and policy formulation and to assess the impact of large-scale policies and programs designed to increase activity [13] .
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The present study was undertaken in Dehradun district of Uttarakhand, India, which is a new, small and geographically challenging state and therefore has its unique health profile and risk factors.
This study aims to describe the pattern of PA in early middle-aged population of selected areas of Dehradun district and to examine the association of various sociodemographic and environmental factors with the PA pattern.
Methodology
This was a community based cross sectional study conducted among early middle-aged adults i.e. 30-50 years of age in the selected areas. Middle-aged population is those people between 30 and 64 years of age [14] . The division into early and middle aged adults was arbitrary for the present study. The reason for choosing early middle aged i.e. 30-50 years was because this group is usually the employed/ actively working group and have different lifestyle related factors as compared to the late middleaged population i.e. 50 to 64 years and the young adults (18 years -30 years). In addition, NCDs affect Indians, a decade earlier as compared to those in western countries. All those individuals more than or equal to 30 years of age and less than or equal to 50 years of age on the day of interview were included in the study.
Those adults not willing to participate, severely ill, physically handicapped or in special physiological groups such as pregnant and lactating were excluded from the study as their PA levels would be deviated towards lower side and would not be reflective of the normal population.
Calculation of sample size was done considering the prevalence of recommended PA of 26.1% as reported in a study in India using the GPAQ questionnaire [15] . Sample size was calculated using the formula [16] Multistage stratified sampling was used to select the sample population. Dehradun district is one of the seven districts in Garhwal division of Uttarakhand, a state in North India. The district is divided into six developmental blocks Chakrata, Kalsi, Vikasnagar, Sahaspur, Raipur and Doiwala. One of the blocks was selected and further from this block, one ward (urban) and one sub-centre area (rural) were randomly selected for the study. 296 participants (74 males and females, from both urban and rural areas) were selected randomly for interview after selecting households from the list of households from block headquarters and sub-centre. At each household, two adults, one male and one female in the specified age group were interviewed. In case the house was locked or the respondents were not available in the house, another household was selected.
The interview was conducted in Hindi, the local language. The questionnaire consisted of sociodemographic details, PA assessment, behavioural risk factors, PA related environmental perception, and diagnosed chronic diseases.
Global Physical Activity Questionnaire (GPAQ), which is a validated questionnaire developed by WHO, was used for assessment of PA in adults in field setting [17, 18] .
Environmental perceptions in relation to PA was assessed using a tool known as "ALPHA measure of environmental perceptions", which has good reliability and predictive validity [19] . Both the questionnaires were translated in Hindi, the local language, and back translated to ensure accuracy of translation by two independent bilingual translators. Another expert resolved the discrepancies. Same investigator, who knew both the languages, administered the questionnaires, to overcome any interviewer bias.
Data regarding socio-demographic characteristics, behavioural risk factors and chronic diseases was collected through a pre-designed, pre-tested questionnaire, which was pilot tested on a sample of adults and modified accordingly.
Statistical analysis
Data was entered in Microsoft (MS) excel and analyzed using EpiInfo version 7.2.2.6 and SPSS version 23. Bivariate analysis of proportions was done using chi square test and Fischer exact test where applicable. Unadjusted odds ratio (OR) with 95% confidence intervals (CI) were calculated and reported. Binary logistic regression analysis was applied to predict the variables having significant association with VIA/MIA at work and recreation. The results were considered significant at 0.05 level of significance.
Ethical considerations
Ethics clearance for the study was obtained from the institutional ethical committee of the present institute (IEC code 71/STS/2015).
Results
Mean age of the respondents was 39 years ± 6.8 years. Most of the respondents were Hindu (98.3%) and belonged to general caste. The socioeconomic status, which included educational status, income and occupation, was assessed according to modified Kuppuswamy classification. About 80% of the respondents had an educational qualification of either eighth class or higher. People in professional occupation constituted about 14% of the total, while 45% were either unemployed or homemakers. Most of the respondents had a monthly family income in the range of 3000-4999. Majority of the respondents (86.6%) were married, with about two third of them having a nuclear family. About one fourth of the participants had one or the other addictions such as gutka, paan, tobacco chewing, smoking or alcohol drinking. About 28% of respondents in both rural and urban areas suffered from one or more diagnosed chronic diseases. Amongst people suffering from chronic diseases (82 people), hypertension was the commonest reported disease (24.3%) followed by diabetes mellitus and back pain (18.3% each).
The involvement of people in vigorous intensity activity (VIA) at work (5.8%) was found to be very poor. Only 13% were involved in moderate intensity activity (MIA) at work; rest 81% of the respondents were, either not employed or involved in sedentary work. Another 23.3% of people undertook MIA for recreation, while 2.7% participants undertook VIA, making a total of 26%; rest three fourth of the study participants were not involved in any recreational activity (Table 1 ).
Significant differences were observed in the proportion of people undertaking MIA for recreation (p<0.001) with respect to locality. Rural people reported using bicycle or walking while travelling more than the urban (p<0.001) and these differences were also observed separately among men (p<0.02) and women (p<0.001) both. On the other hand, more urban people were involved in MIA for recreation (31.8% vs 14.6%). Comparatively higher proportion of urban women were involved in MIA for recreation as compared to rural women (29.7% vs 9.5%) ( Table 1 ).
Significant differences were reported between rural and urban women with respect to both the sedentary behaviors, with urban women having higher means (295.3 min vs 258.6 min and 109.05 min vs 68.3 min respectively). Significant differences were also observed between men and women in urban areas with respect to time spent watching TV/ video/ mobile (p<0.01), with women having a higher mean compared to men. Urban men also spent higher time watching TV/ video/ mobile as compared to rural men (83.9 min. vs 65.35 min., p<0.04) ( Table 2 ).
Bivariate analysis for sociodemographic characteristics and VIA/MIA at work showed that females, people belonging to reserved categories, lower education levels, unemployed/ homemakers, those with income  Rs 20000, and those having a chronic disease were more involved in VIA/ MIA at work as compared to other groups. On applying binary logistic regression, after including these predictors in the model, -2 Log likelihood ratio for regression model was reported to be 207.5 and it could explain 25.5% of the variability in outcome variable. Significant predictors of VIA/MIA at work, as determined by regression were gender (OR 3.3), chronic disease (0.63), caste (0.31), and education (0.08) ( Table 3) . 
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Another analysis for exploring VIA/ MIA at recreation showed that people from urban locality, males, those with higher education levels, people with employment, those with income > Rs 20000 per month and those without an addiction were more involved in VIA/ MIA for recreation as compared to their counterparts. Binomial logistic regression analysis on including these variables gave a -2 Log likelihood ratio of 259.3 and the model could explain 32.7% of variability in outcome variable. Significant predictors of VIA/MIA at recreation, as determined by regression analysis were locality (OR 3.3), gender (OR 2.76), income (7.94), and absence of addiction (6.93) ( Table 4 ).
Analysis of association of environmental perception by the respondents with respect to undertaking vigorous and/ or moderate activity at recreation revealed that presence of a bus-stand within easy walking distance (OR, CI= 11.16, 3.51-35.46), or a park (5.7, 2.7-12.2) and possession of sports equipment at home (5.03, 2.8-8.8), traffic in the neighborhood (3.09, 1.4-6.7) had a positive effect on involvement in recreational activities. Presence of trees in the neighborhood did not promote recreational activities (0.47, 0.24-0.90). Presence of shops within walking distance, bus stand, park and playing equipment were negatively associated with travel to and from places by either walking or cycling (Table 5) . 
Discussion
The present analysis provides valuable insight into patterns and correlates of PA among urban and rural, middle aged population of Doiwala block of Dehradun district. The study observed insufficient PA in 38.7% of the respondents as per WHO recommendations, which is comparable to 42.06% physical inactivity levels reported in recent study done in eleven cities across India [20] , 34.2% as reported by Krishna et al in Faridabad (Haryana) [21] and 29.4% as reported by Mittal et al [22] . Activity level of 61.3% reported in our study is also similar to that reported by studies conducted in various countries such as Vietnam (56%), Australia (57-62%), China (66%), Indonesia (67%), Japan (57%), Myanmar (65%), New Zealand (67-70%), Sweden (69%), and Thailand (59%) [11, [23] [24] [25] [26] [27] [28] [29] [30] . However, other surveys from India show a higher prevalence of sufficiently active as 77%, 84%, 88% and respectively [26, 31, 32] . Being a hilly state, it was expected that PA levels would be higher than rest of the country, which was not found to be true.
The extremely poor involvement of people in VIA either at work (5.8%) or for recreation (2.7%) is a matter of concern as it may herald the onset of lifestyle diseases due to physical inactivity.
People in rural areas were more involved in MIA at work and travelling as opposed to urban people who undertook MIA for recreation indicating preferences for different types of activities. In present study, sedentary Original article activity levels were similar among men and women in rural areas. Sugathan et al, Agarwal VK et al and Haldiya KR et al have also reported no significant gender differences [33] [34] [35] . However, some studies have shown female preponderance towards physical inactivity, as observed in our study in urban areas [21, 22, 36, 37] .
Men reported to be more inactive at work in our study, which is primarily due to their engagement in more skilled and professional jobs nowadays. Females on the other hand were involved in MIA while undertaking household chores. Association of lower education and income with VIA/MIA at work is quite understandable. The association of reserved caste with higher VIA/MIA at work indicates its association to various jobs involving intensive labour. Association of VIA/MIA with chronic diseases was obliterated on regression analysis.
As expected, VIA/MIA for recreation was correspondingly lesser in rural area, among females, those with lower income since these group of people were primarily engaged in VIA/MIA at work as stated above, leaving less time to be involved in these activities.
Overall proportion of people involved in VIA/MIA at recreation was only 26%, which is relatively lower, given the fact that India is standing at the edge of facing an epidemic of NCDs. However, this figure is higher than 10% as reported in ICMR-INDIAB study [15] . There is similar situation in China [38] , where only 28.9% of rural residents and 7.9% of urban residents reported leisure time PA. In Vietnam and Brazil also, the prevalence of physical inactivity in the recreational domain was found to be 90.6% and 80.7% respectively [11, 39] . This type of association has been reported in several international studies also [40] [41] [42] [43] . However, it is not possible to say with certainty that high-SES individuals are more active to an extent that benefits their health.
Negative association of presence of bus stand and travelling by walking/bicycling is understandable, as people would prefer bus, to walking down. Similarly, presence of parks had a negative association again due to their presence in urban areas, where people travel less on feet/ bicycle.
The sociodemographic factors could only explain 25-32% of variability in VIA/MIA at work and recreation, indicating that irrespective of the sociodemographic characteristics, every person can adopt a more active life style.
Limitations
The assessment of PA levels was based on people's responses and therefore could overestimate the activity levels. Also, being a cross sectional study, on a limited population, confounding effect of various factors on PA levels could not be studied and the results cannot be generalized to whole Uttarakhand.
Recommendations
Integration of PA at work of people engaged in skilled and professional jobs by instituting minor modifications in the working environment is recommended. For improving the activity levels, a 10-15 minutes routine workout at the institution for all the employees capable of undertaking the exercise may be made mandatory as in metropolitan cities.
